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RESULTS 3

When comparisons of average test score results or grade level equivalents are :
made in terms of Negro and white students by standard metropolitan stafistical areas
(SMSA), non-SMSA, and within regions, white students in every region, regardless
whether metropolitan or nonmetropolitan, have higher average scores in every fype of
test at every grade level For any given group of regions, l\(];egro students show much 1
more variability by region in average test scores than do white students. Both Negroes 1
and white students exhibit ever-increasing variability across regions in average test
scores as they progress from grade to grade, but Negro students show a greater
variability. In comparing the possible influence on achievement of metropolitan versus
regional residence, for Negroes, it has been found that regional differences have an
increasingly greater long-term influence. For white students, metropolitan or
nonmetropolitan residence appears fo be a more imporfant factor than regional
differences in the achievement of superior test scores. (NH)
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DYNAMICS OF ACHIEVEMENT: DIFFERENTIAL GROWIH OF ACHIEVEMENT
FOR NEGRO AND WHITE STUDENTS BY SMSA AND NON-SMSA AND REGION

INTRODUC TION

In Technical Note No, 53 J"/resul’c.s‘of the Educational Opportunity
Surveyg/were presented for Negro and white students as well as for variéus
racial minorities. This review presents the Negro and white students' average
test results in terms of SMSA and Non-SMSA for the various regions of
the United States. |

For SMSA schools, the various regions are defined ag follows:

NE - Connecticut Maryland New York
District of Columbia  Massachusetts Pennsylvania
Delaware New Hampshire Rhode Island
Maine New Jersey Vermont

MW - Illinois Michigen North Dakota
Indians Minnesota "Ohio
Towa _ Missouri South Dakota x
Kansas Nebraska Wisconsin

SE - Alabama Kentucky South Carolina
Arkansss . Louisiana Tennessee
Florida Mississippi Virginia
Georgia North Carolina West Vifginia

1/ Okada, T., Stoller, David S., and Weinfeld, F.D., Dynamics of Achieve-
ment: A Study of Differential Growth of Achievement Over Time.
Technical Note Number 53, Division of Operations Analysis, National
Center for Educational Statistics, U.S. Office of Education, January
1968,

2/ James S. Coleman, et.al., Equality of Educational Opportunity, (OE-38001)
U.S. Department of Health, Education, and Welfare, National Center for
Educational Statistics, U.S. Government Printing Office. Washington, D.C.:
1966, Catalog No. FS5.38001, and Supplement,
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’ SW - Arizona

‘ New Mexico

Oklalioma

"' Texas

W - Alaska Idaho Utah

" California Montana Washington

.5 Colorado Nevada Wyoming

: ' Hawaii o Oregon

! For non-SMSA schools the regions and their states are:

" SE - Same as above

SW - Same as above

i N+W -~ A1l states not in the SE or SW regions.

The following table shows the percent in each region of the total

: number of children, aged 5 to 19, in the United States.z/

1 | SMSA Non-SMSA

f Negro _ White Negro White

N 165 20

{ MW 16 19

: SE 27 14 7% 1%
SW 4 3 4 2
W 4 11
N+W 36 50 | 2 17
TOTALS 67%.  67% 33%  33%

g !

I " 3/ Coleman, ibid.
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! DISCUSSION
i A few very general observations may be made concerning the results

! of theAEducational Opportunity Survey when average test scores for Négro
and white students are broken down by region and SMSA-Non-SMSA,

(Figures 1 through 6), In every instance, at all grades and all regions,
average white scores are highe; than average Negro scores. In almost all
comparisons, the average white scores for the various regions for any

; given test run in a fairly tight band from grades 6 to 12 whereas

equivalent average Negro scores widen appreciably from grade 6 to grade 12,

At grade 12 both groups show more dispersion of average scores across

TR A MDA VanbF Ao e VO

¢ regions than at grade 6 but the Negro average scores, show much more

variability across regions than white average scores.

PR LS ey i ey

1. Geographic Regions

When comparisons are made in terms of geographic regions there
is a wider dispersion of average test scores among regions for Negroes than
whites for all tests. This is illustrated in Figures 1 through 6 in

which average test scores for each type of text are plotted for the various

N P R

regions.

In terms of test score points at the 12th grade, the difference in
average scores between the highest scoring region and the lowest scoring

region for the various.categories are: .

M
ot 2 G

: Negro White
1N Reading SMSA 7.9 4.0
ég Reading Non-SMSA - 6.3 2.4
&g Verbal SMSA , 6.7 3.8
éé | Verbal Non~-SMSA 6.6 3.4
g; Math SMSA £.9 3.2
:

Math Non-$MSA . | 4,7 1.6
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Thus, there is a greater variability acress regions of average

test scores for Negroes than whites for all tests in both SMSA and Non-SMSA.

2. SMSA Vs, Non-~-SMSA

A variability in average test scores occurs also within a given
region whén SMSA and Non-SMSA averages are compared for Negro, and white
students (Tables 1 - 3). For example (Table I), for the SE region, at
grade £2, the difference in average scores between SMSA SE and Non~SMSA SE
for Negroes for Reading Ability is approximately 6 test points. The same
differenc e in averages for whites is less than 3 points., This difference
in SMSA/non-SMSA is consistent for most. tests, regions, 'and grades.

For Negroes, for a given region, all SMSA average scores are
higher than non-SMSA average scores except for the following: 9th grade
math for the N+W region and 12th grade math for the SW region. For wﬁites;
SMSA average scores are also generally higher than Non-SMSA average scores.
;i " The exceptions occur with the SW non-SMSA students achieving higher average
scores in grades 6 and 9 in all three tests.

When the difference is taken for SMSA and Non-SMSA average test

scores for a given region, the following table (grade 12) is an example
of the variability of average scores within a given region by metropolitan

concentration:

Grade 12

Negro T T White
SMSA~Non-SMSA : SMSA-Non~SMSA
Region Difference Difference
Y Reading  SE 6.0 2.8
" ' SW - 2,0 0.4
B N+W 4,5 1.2

L e e
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% Negro White

! SMSA-Non-—SMSA SMSA~Non—SMSA

y "Region Difference Difference
: Verbal SE 6.2 2.9
A SW 2.5 0.1
| N+W 4.b 2.5
' Math SE 2.6 0.5
: SW -0.9 0.4
S N+W 0.7 1.6

I Thus, again Negro average scores show much more variability by metropolitan
concen*ration than white average scores, and this greater variability is

:s generally consistent for all tests, all regions, and grades. The SE
region, in particular, shows the greateét difference in SMSA-Non-SMSA -

average scores,

3. Metropolitan vs. Regional Differences

In comparing regional vs. SMSA/non-SMSA differences (Figures 7,
9, and 11) it is essential to note that for Negroes:

(1) For the SE and SW regions SMSA scores are higher than

non-SMSA scores in every instance except for 12th grade mathematics;

(2) Yetthe N+W non-SMSA scores are always higher than the

SE or SW SMSA scores for grades 9 and 12.

Thus Negroes who attend school in a particular region (namely

ety S

N+W Non-SMSA), even though non-metropolitan, attain higher achievement
scores than Negroes living in metropolitan areas in the SE or SW.

For the vhite students, however, those who live in non-metro-

politan areas, regardless of geographic location possess lower average
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achievement scores by grade 12 than those who live in any of the metro-
politan areas ﬂFigures 8, 10, and 12). For example, althéugh at grades
6 and 9 the MW Non-SMSA average test scores are higher than those for
SE SMSA and SW SMSA in all three tests, by the 12th grade the SE and

SW SMSA ayerage scores are higher than the N+W Non-SMSA average scores

N

in all instances (except for SE average mathematics scores.)

Thus, a hypothesis that may be advanced from these observations
is that for whites, me;ropolitan residents attain higher average achieve-
ment scores than non-metropolitan residents regardless of region, whereas
for Negroes, regional differences have an iﬁcreasingly greater long~term

influence on the attainment of higher average achievement scores than

metropolitan non-metropolitan differences.

4, SMSA/NON-SMSA Rank Comparisons

If average test scores for reading comprehension (R), verbal

ability (V), and mathematics (M) for each region are arranged according

to the rank they occupy for each of these tests, then the following type

of table results:
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NegrQ%Grade 12

RANK

1 2 3 | 4 .5 6
N+W SMSA . IR, V,M
SE SMSA R,V M
SW SMSA R?V M
N+W Non-SMSA ' R,V,M
SE Non-SMSA R,V,M
SW Non-SMSA . M . . R,V

The above table shows for example, that the Negro students in grade
12 living in the SE SMSA region ranked number 3 in average test scores in -
reading and verbal ability and ranked number 4 in mathematics, Similarly,
the SE Non~SMSA Negro students were the lowest in all. three tests.,

Tables 10 and 11 show the rankings for Negro and white students"
living in each of the specified regions for grades 6, 9 and 12 according
to the aQerage test scores recéived in the three tests. fhe total figures
in Table 12 shows the number of times each region rankéd in all three
tests. When these are weighted by the product of rank and frequency of
occurrence at each rank fhe following table showing overall rank based

on all tests at all grades results:
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RANK NO. NEGRO . ' . White
1 N4W SMSA N+W SMSA
2 N4W Non-SMSA N4+W Non-SMSA

] 3 : . SW SMSA SW Non-SMSA

‘- 4 : SE SMSA SE SMSA

| 5 SW Non-SMSA SW SMSA

6 ' SE Non~-SMSA SE Non-SMSA

"For Negro students, ranks 1, 2, 5 and 6 are relatively well defined,

O
e A

but ranks 3 and 4 are'very close together. For white students, only

ranks 1 and 6 are clearcut; N4W Non-SMSA and SW Non~SMSA are tied. for

L3RRIV AT SN Ave S A

third place and SE SMSA and SW SMSA are too close'togetﬁér to be ranked

AL

individually.

These rankings reaffirm the statements made earlier: that Negroes

" B——
A PAON IS T

living in the M+W region, regardless of -whéther metropolitan or not,

41 attain higher achievement levels than Negroes living in the SE or SW.

ﬁ¥‘ Further, these rankings show that within the SE.or SW region, Negro

% &
RS

RN

students living in SMSA areas achieve at a higher level than students )

living in non-SMSA areas.

%' For white students the rankings do not reflect the statement made

é’ earlier concerning the ever-increasing importance of living in SMSA

g areas. This is due principally to the fact that the rankings, except

é for first and last place, are too close together to permit any definitive

statement,
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GRADE LEVEL EQUIVALENT COMPARISONS

In terms of grade level equivalents, Tables 4 through 6 reflect
the preceding test score results. Negro students 1ivihg ih meéropolitan
areas show an average gap at grade 12 of 1.7 to 3.1 year;’fof réading
(Table 7), 2.3 to 3.4 years in verbal ability (Table 8), and 3.8 to
4.8 years in mathematics (Table 9). Comparable figures for non-SMSA
Negroes are 2.8 to 3.9 years, 3.3 to 4.3 years, and 4.3 to 5.2 years,
respectively,

In these same tésts, white SMSA students on the average are ahead
of the national mean grade level equivalents (defined as 6.0 years
for grade 6, 7.0 years at grade 7, etc.) by.0.4 to 1.4 years in reading,
greater than 1.4 years* for all regions in verbal ability, and greater
than 0.6 years* in mathematics at grade 12,

For Negro Non-SMSA average scores at grade 12, reading éomprehension
scores are 2.8 to 3.9 years behind the national mean scores. Similar
figures for verbal ability and mathematics are'3.3 to 4.3 years and
4.3 to 5,2 yéars behind, respectively,

Depending on region, white non-SMSA average scores raﬁge from
0.2 to 0.8 years ahead of the national mean scores .for reading compre-
hensjion. For verbal ability, the average scores for the same group

range from 0.2 years behind to 1.4 years or more ahead of the national

*For some grades, grade level equivalents are denoted by an asterisk (*)
in Tables 5 and 6 to indicate the fact that grade level equivalents are
not calculable from national mean scores since the two curves for
individual and national mean scores do not intersect (see page 38 .)

The "greater than" figures noted above refer to the least possible grade
level equivalent at which intersection occurs; these grade level

equivalents are undoubtedlv much bigher than the minimum figures quoted.
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mean scores. And in mathematics, the average test scores for this

e

group are at least 0.6 years ahead of the national mean scores. It

is interesting to note that the SE non-SMSA verbal ability scores at

| grades 9 and 12 are the only average scores among white students which

S T

et

are lower than the national mean scores.
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CONCLUSION

When comparisons of average test score results or grade level
equivalents aré made in terms of Negro and white students by SMSA/non-
SMSA and within regions, the white studénts in every region, regardless
whether metropolitan or non-metropolitan, have higher average scores in
every type of test at évery grade level,

For any given gro;p of regions, Negro students show much more
variability by region in average test scores than do white students.
Both Negroes and white students exhibit an ever-increasing variability
across regions in average test scores as they progress from grade’ to
grade but the Negro sfudents show a greater.variabilitf.

In comparing the possible influence on achievement of métfopolitan-
versus regional residence, for Negroes, regional. differences have an
increasingly greater long-term influence. For white.studgnts,
metrOpolitanAor non-metropolitan residence appears to be a more-

important factor than regional differences in the achievement of superior

test scores,
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Figure 1

by Region, Grades 6 -~ 12
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igure 2
Negro and White Non-SMSA Reading Comprehension Test Scores
by Region, Grades 6 - 12
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;* Figure 3

48 Negro and White SMSA Verbal Ability Test Scores
18 by Region, Grades 6 - 12 ‘
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: Figure 4 :
Negro and White Non-SMSA Verbal Ability Test Scores
by Region, Grades 6 - 12
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Negro and White SMSA Mathematics Test Scores
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Figure 5

.by Region, Grades 5 - 12
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Figure 6 .
Negro and White Non-SMSA Mathematics Test Scores
. by Region, Grades 6 - 12

N iy e e TR RN g g %t T

A8 L Ve G E BT R o tay S I d NI P

T I e AT



1

¢mzmlﬂoz 3.+z ' ».-...."..-..'......I‘.‘Illl'lll..’.IIlI'I'.."'..r'..'.-:-l.-"."L'.'.'-.

VSHS 3+2.II+7 =

VSWS—UON MS
VSHE MS
VSWS—UoN dS
YSHS HS

—Il.lllllll..l'lllI.'lllllIIIIIIIIIIIII‘III*IIllﬂll!llll'lll

i

. ZT opsan

VSHS M+N

VSKHS' MS -

-

F

|
.memlqoz 3!*-2 s NEEE00=d IIII.III.IIIIlllA,'ll.lllllllllllllIIII'I.I

.qg.mlgoz Bm T lllll-llllllll-l+llllllllllllllll (LT YT X}

m VSWS-UON &g

>

'Illllllﬁ..llllllllllllllllllllll.Illllll

| % epwan

VSHS-UON M-+
VSHS M+
: YSHS-UON MS
YSHS MS
VSHS-UON TS
VSHS @S

g epeap

CT bus 6 ‘9 sepwap fsuordey £q “seoog 359
uoTsusyaadwo) JUTPBay YSWS-UON PU®B YSHS OIIaN
L @In3Tg

ILLL LD LI LI L] 2

1."...... EEREGE

|

0Z

{seqennccsunuesnnsnns ------ll--4------l-||- sasmsuss

o

ﬂm'
_ﬂ v .

-

—
IIEIIIIIiII

~. - - T e
I\.‘ ‘

s




VOHS-UON M-
VEHS MN
VSWS-UON MS
VSHS MS
VSWS-uoN HS
VSKS ES

¢l 3pwvah

rlllllll. LA R R T R Y YT Y] GEoENseeGseONanes TOENOERANGSEENNR SEnseoasevesasess

.'........ g ................. ................

P S

|

_
VSHS~UON M-+

VWS MHN
VSHS-UON MS

VSHS MS
VSWS—UoN dS

VSKHS 48
6 opsip

ha

YI ....II..II.Il.-IIL'IIIII.qullI..IIII LA L L N Y I T

-

lln--l-.lul:-+-|-|-

IIIIII'. 5

|
]

J—

SeAEssssssssss llllllllllllllllll.lllllllllllllllll.

L TTTTTY LLAL LRI LI YT NN Y]

VSWS-UON M-+N
’ VSHS M  oem
VEWS-UoN Mg
VSHS MS
VSHS-UON TS besssasscccnennces

. VSHS 49 A

LITTEET LLLLELEL LYY

_
m

SCLLLILEIT PP Ty,

{

- N
.

osmessNY

9 opsan.

¢T PuB 6 ‘g sepsan fsuotdey £q ‘segoog 189,
uotsusysadwoy ButTpsey VSWS-UON pu® YSHS 99 TuM
g eandta

- 6T -

N -
H
- -

&«
-

;

e N

i




AREA ' AL G A ‘ R < ' e "

¢£m3qcz 3+z rlllllllllllllll'lJllllllllll,llll L LYY L T YY)
VWS M+N

VIS 38 ; — e———

¢l °SpBIph

LLL LI I L Y YT} pousenzosnnconss o)

. 4&.!&&0‘“ 3.?2“ Tllll.llll..llllll i b L L T T Y T T Yl L L T T T T LY T ripmuuiney
VIS M+N

‘qgm‘qoz Bm Nusensssssjeessenusenananae SEESNEssERAssENEe RS ERUESEEECE RS
VINS MS
.¢.§wlg0hﬁ— &m wllll L L L L Y P T TS llllllllllllllll.lllIllllllllllll (]

YIS &S
~ 6 opean

VSHS-UON M+N “esespsessennssasscsnsduenennasnnnannnnn
VIS M+N , :

VYSWS—UON MS S LU CTLCLLE CETTERTRUREOPT e
VSHS MS '

¢§m|ﬂhoz &m bosssesswssanee CLLLL LTI YT T YY)
VSHS HS

7 9 opeay

Ty - v ey - ST AR et e

08 oL 09 0g - o7 "0t 0c 0 0

3 *CL puB 6 ‘g sepwan mmno,.nwom £q ‘ssacog qseg
A3TTTIAV T®qIe) YSHS-UON pus yeWs oadey
6 ?Indtg

.t . . . 2t N g PR . A AT e e ot
SR AEAT A R SR A AR T £ 45 S an s ot o skt s s b v 3 s b L o T e A S SNy 3




FSWS—UON M+N
VSWS MHN
VSWS—UON MS
VSHS MS
VSWS-UON HS
VSHS ES

¢l epsap

0L

rlllllll.l. SFsSsANEENNNEARER

(semcnnnnsushunnnosannannunaws

loues sNsssRusEesmssnes

Till.i..

VSHS-UON MN
VSNS M+

ETIEIIL AT Y RSN EY

VSHS—UON MS

pusnss lll.llllllllLlll-

VSWS MS
VSWS—UON HS "
VSHS HS

1...............-.‘ I.I'..............I LAL XL R NE Y Y] ......L

T Y Y Y Y R T Y R TR1 Y

1
\ -
TnnEaRasssnases ""

llllll....lllllIL...I..I...II....I

_

ﬁillll....lll.lll

% opean

VSWS-UON M+
VSHS MN
VSHS-UON MS
VSHS "MS
VSWS-UON 4S
VSKHS dS
9 epelh

09 0

g 07

r..l...l...I.l.ll..l...!.....

fllllll.llllll.lllllll.lllllll.lll

R N —— -

[

pesdescnsnucsnscnnnune

LILETITTRRT RN

o€

‘2L pus § ‘g sapsay mm.co.mwom £q ‘saxoog 389y,
£3TTTqY T8AI8A YSWS-UON PuB YSHS 93TUM

0T @andtg

- .HN e

oc

oL

o

i < Udons sl Gy




VSWS-UON MN
VSHS M1N
VSNS-UON MS
VSHS MS
VSWS-UON HS
VSWS dS

Zl epean

09

¥
05

O

]

fl.lllllllllllll LLLEL L LI LI LT Y YL Y T Y P P Ssdsssscassens

.Qm&m.lgoz .3.+z .Ihllllllll.lll!lnllluulillll-lllnlllinnnllnll
VSHS MHN

YSWS-UON MS ......-_-......-..-n...-.: "Eesmelassssnsiadeeeananansannn
VSHS MS s

VSHS-UuoN HS
VSHS dS
© opway

in Illl.lllllllllllll

Peresnenssssssasen LR L L L L T R Y )

VSHS—UON M-+ #==pesssccccccuscnsnsasnscnssenannanas
.Q.m.zml.ﬂoz” MS iMnunesuesucncuncespannnncnnannnanas
VSHS MS =

qgmlgoz mm wsssssassceswas E
VSHGS S

9 8pBIy

0 , 0 0 0

CT PuB 6 ‘9 sepway fsuotdey £q ‘saxoog qe9]
SOTIBWOYLBH YSWS-UON PUB YSHS OIToN

TT @andtg
- NN .

|

Aty 2053y p gy

e b LoCeh iy

Ahat s

o
e o




08

VSHS=UON M-+
VSHS M H
VSWS-UON MS
VSHS MS
VSHS-UON S
VSHS S
clL mw@m?ﬁd

(Wesasss

f—

(AL R T T llllllllfll.ll.lllllllmhllllllllllllllllllllllllllll
- -~ . * .

if’ *

*..................................

VSHS—UON M-+

VSHS M+

VSWS~UON MS

VSHS MS
VSWS-UON HG |
VSHS S
& spo)

0¢
2T pue ¢ ‘g sepear mmﬂoﬂwmm £q ‘saxoog 3ssay,

[
‘.l’

1

.
|

?.......'......l..............l.. ..-...............m....l..-.........
4

o

[ —

t

L
.
]
.

AL L R Y R Y YR ]

Res————

lllll.llllll.llllil.l.ll.lllllllll nhlillllllllllll

wn.nnlnnnnnnnn.--------L-n--------m-----:---.----n----.

SESsssassEsessen llllllllllllllllllllllllllllllllll

L

o e memc——— R

4mzw'ﬁ_”o.z. 3\*.2 .-l-lanllll-lllllnlnl-l

W —

VEHS MHI e
YSWS-UON Mg
VSWS MS
VSWS-UON S
YSWS S

ELLLL L R Y Y P Y YY) l'lllllllllllllllllllllllllllllllxl

m L L EL LY F Y T LLLLLE LY T I TY YT LA L L R L Y L E R T Y .

9 opeID

- v i

(04 ot

SOT}BWOULEH YSHS-UON PUB YSHS 97TUM

ZT 2andtg

R R

20 st TSI i e e v i A AT s e T s




Table 1.-Rééding Comprehension Test Scores Intérpéiated From
Actual Data for white and Negro, by SMSA-NonSMSA,
by Region and Single Years of Grade

§ 6% 7 8 9 10 1 12%

E Negro SMSA

3 NE 32,16 37.5 427 41.97  53.2 58, 63.56

| MW 32,04  37.8  43.6  49.16 545  59.6  64.25
SE 29.65 347  39.7 456 49.2  53.6  57.62
SW 29.67 345 39.2 43.72 48.1 52.4 £6.41

W 30.06  34.8  39.5 442l 489  53.6 5841

g MW 3142 36,7 4.0 47.22 524 57., 62,36

Negro NenSMSA

SE 25.60 30.1 34.6 38.97 43.3 47.5 51.57
SW 27.83 32.9 37.9 42,60 47.0 50.8 54.16
N+W 29.28 35.6 41.6 47.16 51.9 55.6 57.94

| Wnite SMSA

' NE 4475 . 51.3 57.4 63.15 68.5 73.3 77.72
3 M 44,13 50.7 56.9 62.59 67.8 72,4 76.36
ila SE 4R2.55 48.8 54.9 60.58 66.0 71..0 75.74

i SW 42,12 47.9 53.5 59.01 64.5 - 70.1 75.74
Al W 43.10 49.0 54.6 59.85 64.8 69.4 73.70
67.6 72.3 76.41

N+W 44, 16 50.6 56.7 62.36

White NonSMSA

é SE 40.73 4L6.8 . 52.6 58,19 63.4 68.3 72.91
1 SW 43,69 50.0 55.9 61.47 66.6 71.2 75.35
: N+W 43.61 9.8 55,6 61.10 - 66.2 70.9 75.16

Totals 38.97 45.2 51.3 57.02 62.4 . 67.5 72.09

* Actual Test Scores
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Table 2.-Verbal Ability Test Scores Interpolated From
Actual Data for White and Negro, by SMSA-NonSMSA, °
by Reglon and Single Years of Grade =

6%’ 7 8 9% 10 11 1%
Negro-SMSA . |
NE 25.11 30.6 36.0 41.28 46.2 50.8 54.66
MW 24.92 31.1 37.1 LR_JTL 47,7 51.7 - 54,.48
SE 22.19 27.5 32.6 37.55 42.0 45.8 48,67
SW 23.14 28,2 33.1 37.70 41.8 45.4 ¢ 48.05
W 23.58 22.3 34.9 40.04 Ll .6 48.3 50.87
N+W 24.54 30.3 36.0 41,38 46.2 50.3: 53.50
Negro~NonSMSA
SE 18.96 23.7 28.4 32.78 . 36.7 40.0 42.52

" SW 22.13 26.9 31.6 35.92. 39.8 43.1 45.51
N+W 22.87 28.6 34.2 39.33 43.7 47.0  49.09

Whibe-SMSA
NE 37.23 4.1 50.7 56.71 62.0 66.5 69.77
ME 36043 437 50.6  56.69  61.8  65.6  67.86
, SE 33.65 40.7 47.5 53,73 59.1 63.3-  66.04
] SW 33.61  40.3 46.8 52.90 58.4 63.0 66.63
] W 35.16 42.0 48.6 54,.72 60.1 4.5 67.73
418 N+W 36.49 4L3.6 20,3 56,37 61.6 €5.8 68.54

White-NonSMSA

: SE 32.00 38.4 b5 50.24 55,4 59.7 63.09
SW 35.02 1.7 48.0 53.83 59.0 63.3 66. 46
! N+W 35,89 42,5 48.7 54.35 59.2 63.2 65.97

Totals 31.44 38.1 by 6 50.65 56.0 60.4 _ 63.55

* Actual Test Scores

» o St 1N 2 oL o gy e
o8 S el i AR o (RN L S A A A Yy 1515 2
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Table 3.-Mathematics Test Scores Interpolated From Actual
Data for White and Negro, by SMSA-NonSMSA, by
Region and Single Years of Grade

37.8 38.24

W 20:69 26.1 30.7 34.24 36.
39.4 39.62

MW 22,06 27.7 323  35.85 38,

: 6% _ 7 g 9% 10 11 - 1ok
% Negro SMSA

3 NE . 22.90 28.1 32.4 35.87 37. 38.6 38.82
: MW . 22,61 28,2 33.6, 37,29 . 39. 40.7 41.23
] SE 20.73 26,2 30.8  34.48 36. 36.7 36.80

6
5
0
SW 20.87 26,2 31.8 34.80 35.7 36.2 36.3
6
2

Negro NonSMSA

18 SE 19.02  23.8 27.8  31.11 33.1 - 34.1 34,22
1 SW 20,79  26.0 30.4,  33.67  35.8  36.9 37.18
il MW 21.57  27.2 32,7  36.25. 37.9  38.2  38.90
; White SMSA

] NE 35.03  40.4  45.3  49.68 53,3 56,1  58.02
: MW 34,57  40.2 45,3 49.77  53.4,  56.1 57.71
i SE 32,48  37.8 427 46.55  50.5 53,2 54,82
1 SW 31.24  36.5  41.5  46.12  50.2  53.6° 56,28
; , : W 33,45 38.8 43.7 48.00 51.5 54.2 55.81
| MW 34.53  40.1  45.0  49.44 531 55,8  57.5
| White Non-SMSA

5 SE 30.88 36.1 41.0 45 4d, 49.2 52.2 54,27
3 SW 32.98 38.5 43.6 48.01 51.7 54.3 55.89
<\ , N+W 33.83 39.5 bl 6 48.98 52.5 = 54.8 55.90

3 Totals 29.83 35.3 0. 44,96 48.7 51.4 52.98

¥ Actual Test Scores

N

N e




TOTAL 6.0 7.0 8.0 9.0 10,0 11.0 12.0

-27 -
E Table 4-Grade Level Equivalents Derived From Natlonal
Means feor Reading Comprehension, By Race, SMSA~
Non-SMSA and Region
; READING
! 6 7 8 9 10 11 12
NEGRO/SMSA ME 4.9 5.8 6.6 7.4 8.3 9.2 10.2 |
M 49 5.8 67 .6 86 9.5 10.3 o
SE 4.6 5.3 61 6.9 7.7 8.4 9.1 §
SW 4.6 5.3 6.0 6.8 7.5 ) 8.9 ?
| W 4.6 5.3 6.1 6.8 7.6 - 8.4 9.2 -
| MW 4.8 5.6 6.5 7.3 2,2 9.1  10.0
-; NEGRO -
g Non-SMSA St 3.9 L.6 5.3 6.0 6.7 A 8.1
SW 43 51 58 6.6 T3 T 85
‘ MW 4.5 5.5 6.4 7.3 8.1 8.7 9.2
WIE-SSA B 6.9 8.0 91 101 1Lz 123  13.4
- W 6.8 7.9 9.0 10.0 1.1 121 13.0
SE 6.6 7.6 86 9.6 10,7  11.8  12.9
SW 6.5 T4 84 9.4 104 115 12,9
; W67 6 86 9.5 10,5 14 12.4 | |
| MW 6.8 7.9 89 10,0  11.0 12,0  13.1 5
1. Non-SMSA SE 6.3 7.3 8.2 9.2 10.2 11.2 12.2 j
sW 6.8 7.8 &8 9.8  10.8 1.8  12.8 ]
MW 6.7 7.8 &8 9.7 107 117 12.7 *
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Table 5 ~ Grade Level Equivalents Derived From National
Means for Verbal Ability, By Race, SMSA-Non-

VERBAL ABILITY SM3A and Region
6 7 8 9 10 11 12
NEGRO/SMSA NE 5.1 5.9 6.7 7.5 8.3 9.0 9.7
M@ 5.0 59 68 7.7 85 9.2 9.7
i SE L6 5.4 6.2 6.9 7.6 | 8.2 8.7
f‘; SW 4.8 5.5 6.2 " 6.9. 7.6 8.1 8.6
W 4.8 5.7 6.5 7.3 8.0 8.6 9.0
MW 5.0 5.8 6.7 7.5 8.3 8.9 9.5
NEGRO _
Non-SMSA SE 4.1 4.9 5.5 6.2 6.8 7.3 7.7
SW 46 53 6.0 67 7.3 7.8 8.1
MW 4.7 5.6 6.4 7.2 7.9 8.4 8.7
WHITE/SMSA  NE 6.9 7.9 9.0 10,2 11.5 # *
MW 6.7 7.9 9.'0 10.1 11.4 * *
SE 6,3 7.4 8.5 9.6 10.7  11.9 *
| SW A3 7.3 84 9.4 10,5 11,8 *
| W 6.6 7.6 87 9.8 109 124  *
MW 6.8 7.8 8.9 10.1 11.3 % *
\ .
; WHLTE |
Non-SMSA SE 6.1 7.0 8.0 8.9 9.9 10.8 11.8

SW 6.5 7.5 8.5 9.6 10.7 11.9  =*
MW 6.7 7.7 8.7 9.7 10.7 11.9 *

TOTAL 6.0 7.0 8.0 9.0 10,0 11:0 12.0

¥Grade Level Equivalents greater than 13.4 year; not calculable (see text p. 9)

e, A v ———

Full Tt Provided by ERIC.




| g
3 1 Table 6 - Grade Level Equivalents Derived From National
SRS Means for Mathematics, By Race, SMSA-Non-SMSA
? and Region
i MATHEMATICS -
6 7 8 2 10 - " 11 -t 12
NEGRO/SMSA NE 4.8 5.7 65 7.1 46 T
MI 47 5,7 67 7.4 7.8 81 82
SE 404 504 602 608 701 703 703
iR |
A Sw 404 5.4 6.4 6.9 ‘ 701 7.2 702
W heh 5.3 6.2 6.8 7.2 T4 7.6
] MW 46 5.6 64 T 7.6 7.8 7.8
NEGRO . o ~
Non-SMSA  SE bil 249 5.6 6.2 . 6.6 ..6.8. 6.8
SW o 44 5.3 6.1 6.7 7.1 7.3 7d
MW 45 55 65 T2 TS5 T T
WHITE/SMSA ME 6,9 8.0 9.1  10.3 * o *
MW 6.9 7.9 9.1  10J3 # * L K
SE 65 7.5 85 9.5 10,6 124 12,7
SW 6.3 7.2 8.2 9.3 10,5 * *
W 6.7 7.7 8.7 9.8 11.1 * *
N+W 6.9 7.9 9.0 10.2 12,1 * *
~ |
WHITE
; Non-SMSA  SE 6.2 7.2 8.1 9.1 10,2 11.4 ¥
SWo 6.6 7.6 87 9.8 11,1 * *
MW - 6.7 7.8 8.9 10.1 11.6 . * *
1 TOTAL 6.0 7.0 80 9.0 10,0  11.0  12.0
. | .
' ¥ Grade Level Equivalents greater than 12,6 yearsy not calculable (see -
= text, p. 9).
i




Table 7 - Reading: Deviations of Grade Level Equivalents From
National Meen Grade Level Equivalents, for Negro and
White, by SMSA~Non-SMSA and Regions -~ Grades 6 Thru 9

; GRADE
3 6 7 . 8 9 10 11 12
NEGRO, SMSA IE 2.1 -l.2  -l.4  -1.6  -1.7 =18  -..8 i

MW -1.1 -1.2 ~-1.3 1.4 ~1.4 ~1.5 -1.7
SE -1.4 -1.7 -1.9 -2.1 ~2.3 ~2.6 -2.9
SW 1.4 -1.7 ~2.0 -2.2 -2.5 -2.8 -3.1
W -1.4 -1.7 -1.9 -2.2 -2.4 -2.6 -2.8

N+W -1.2 1.4 ~-1.5 ~1.7 -1.8 -1.9 ~-2.0

. NEGRO

:,: SW "'107 -109 "2.2 “201 "207 -301 "305

N*'w ""105 "105 "106 "107 "10—9 "203 ' "2.8

WHITE, SMSA NE +0.9 +1.0 +1.1 +1.1 +1.2 - +1.3 +1.4
MW +0.8 +0.9 +1.0 +1,0 +1.1 +1.1 +1.0

SE +0,6 4+0.6 4+0.6 4+0.6 4+0.7 4+0.8 +0,9

STy b o,

3 ‘ SW +0.5 +0.4 +0.4 +0.4 +0.4 +0.5 +0.9

‘ W +0.7 +0.6 +0.6 +0.5 +0.5 +0.4 +0.4,

3 MW 40,8 40,9  +0.9  +1.0  +..0  +1.0  +1,1

. WHITE
: Non-SMSA  SE  +40.3  +0.3  +0.2  +0.2  +0.2  40.2  +0.2

1. ' SW +0.8 . +0.8 +0.8 +0.8 +0.8 +0.8 +0.8

MW +0,7 +0.8 +0,8 +0.7 +0,7 +0.7 +0,7
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Table 8 - Verbal Ability: Deviations of Grade Level Equivalents From

National Mean Grade Level Equivalents,for Negro and White,
by SMSA-Non-SMSA and Regions - Grades 6 through 9

GRADE
6 7 . 8 9 10 11 12
NEGRO, SMSA ME 0.9  -1.1  -1.3  -1.5  -1.7  -2.0  -2.3
| W <10 L1 -l -3 <15 <18 -2.3
SE -1.4 -1.6 ~1.8 ~2.1 ~2.4 -2.8 ~3.3
. SW -1.2 ~-1.5 -1.8  ~2.1 2.4 ~2.9 ~3.4
W -l.2 -3 L5  «l7 =20 =24  -3,0
MW -1.0  -l.2  -1,3  -1,5 - 1,7 =21  -2.5
NEGRO . : . ‘ X : .
Non-SMSA S5 ~-1.9 -2.1 ~-2.5 -2.8 ~-3.2 -3.7 ~4e3
SW ~1.4 ~1.7 -2.0 ~-2.3 -2.7 ~3.2 ~3.9
MW -3 -l -L6 =8 - -2l =26 -3.3
WHITE, SMSA NE +0,9 +0.9 +1.0  +1.2 " ‘J_r_;‘.g' * *
MW +0.7 +0.9 +1.0 +1.1 +1.4 * *
SE +0.3 +0.4 +0.5 +0.6 . 40,7 +0.9 *
SW +0.3 +0.3 +0.4 +0.4 - +0.5 +0.8 *
W +0.6 +0.6 +0.7 +0.8 +0.9 +1.4 *
MW +0.8 +0,8 +0.9 +1.1  +41.3 * ¥
WHITE
Non-SMSA SE -+0.1 +0.0 +0.0 -0.1 -0.1 - =0.2 ~0,2

SwW +0.5 +0.5 +0,5 +0.6 +0.7 +0,9 ¥

MW +0.7 . +0.7 +0,7 +0.7 +0,7 +0.9 *

*See text, p. 9.
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Table 9 - Mathematics: Deviations of Grade Level Equivalents From
National Mean Grade Level Equivalents,for Negro and White,
by SMSA-Non-SMSA and Regions - Grades 6 through 9

GRADE

_ 6 7 8 - 9 10 11 12
NEGRO, SMSA ME  -1.2 -1.3 -L.5 -1.9 2.6 =34 4.2

M -3 -3 -1.3 -1.6 -2,2 -2,9 -3.8
] SE 1.6 -l.6 -1.8 -2.2 -2.9 =3.7 4.7
SW -6 -1.6 -l.6 =-2,1 =-2.9 -3.8 -4.8
W 1.6  -1.7 -1.8 -2,2 -2.8 =3.6 4.4

N’FW ""104 "104 -106 ""1.9 ""2.4 "3.2 ""4.2

NEGRO
Non-SMSA SE -1.9. =2.1 =2.4 -2.8 -3.4 -4.2 -5.2

SW "’1.6 —1.7 "109 "2.3 ""209 "307 -406

MW 1.5 ~1.5 =1.5 -1.8 =25 <=3.4 =4.3

WHITE, SMSA NE  +0.9 +1.0 +1.1 +1,3 * * *
M{ +0.9 +0.9 "+1.1 41,3 ¥ * *

SE +0.5 +0.5 +0.5 +0.5 +Q.6 +1.4 *

et tieo s bt N

v

g * SW +0.3 +4-.2 +40.2 40,3 +0.5 * *
L W +0.7 +0.7 +0.7 +0,8 +i.1 ¥ *
MW  +0.9 +0.9 +1.0 +1.2 +2,1 * %
” Non-SMSA SE +0.2 +0,2 +0.1 +0,1 +0.2 +0.4 *
‘ SWw +0,6 +0.6 +0.7 +0.8 +1.1 % ° *
| MW +0,7 +0.8 +0.9 +1.1 +1.6 * *

# *See text, p. 9.
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3 TABLE 10. - RANKINGS OF SMSA AND NON-SMSA REGIONS, NEGRO, STUDENTS, :
: . FOR READING COMPHRENSION (R), VERBAL ABILITY (V) AND :
MATHEMATICS {M), GRADES 6, 9 and 12 i
GRADE 6 i 02 3 & 5 s ’
N+W SMSA R,V,M |
;j SE SMSA . R v M
:
SW SMSA R,V M
f N+H Non-SMSA M v R |
SE Non-SMSA | R,V,M
SW Non-SMSA o R,V |
GRADE 9
N+W SMSA R,V M
SE SMSA | R V,M
SW SMSA ' V,M R
{ ;{ © N4W Non-SMSA M R,V
] SE Nom-SMSA R,V,M
" SW Non-SMSA R,V,M
GRADE 12 | '
' N+W SMSA R,V,M

SE SMSA R,V M /
SW SMSA - R,V M
* N+W Non-SMSA R,V,M
. SE Non-SMSA ‘ R,V,M
SW Non-SMSA Mo R,V
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Aoy A ALy e P

e TABLE 11. - RANKINGS OF SMSA AND NON-SMSA, WHITE STUDENTS, FOR
! READING COMPREHENSION (R), VERBAL ABILITY (V), AND
MATHEMATICS (M), GRADES 6, 9, and 12 '

g TR, Al

RANKS

o
o
w
o~
jun
o))

GRADE 6
N+W SMSA R,V,M

SE SMSA R,V,M

SW SMSA R,V,M

N+W Non-SMSA V,M R

e oy v o i man

SE Non-SMSA R,V,M
SW Non-SMSA R V,M
GRADE 9
N+W SMSA R,V,M
SE SMSA R,V,M
SW SMSA R,V,M

N+W Non-SMSA V,M R

SE Non-SMSA R,V,M

1
| SW Non-SMSA R v,M

GRADE 12

o e

N+W SMSA R,V,M
SE SMSA R v M

SW SMSA V,M R

N+W Non-SMSA M R,V
SE Non-SMSA . R,V ,M

SW Non-SMSA \Y R,M
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TABLE 12,- Number of Tests at Each Ranic for SMSA and Non~SMSA Regions,
Negro and White Students, for All Tests and Grades
(6, 9, and 12) Combined. .

RANK

NEGRO

i
iro
™
|
W
jon

N+W SMSA .8 1

SE SMSA . | : T4 4 1

SW SMSA | 2 3 3 1
N+W Non-SMSA - 1 6 1 1
SE Non-SMSA | SR 9

S5W Non-SMSA _ 1 1 7

WHITE

N+W SMSA - .9

SE SMSA 1 71

SW SMSA. _ 2 1 g e
N+W Non-SMSA 4 3 2

SE Non-SMSA | ) 9

SW Non-SMSA | 2 5 2
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TABIE 13,~Achievement Test Scores Interpolated From Actual
Data for Selected Races, by Single Years of Grade

TEST SCORE POINTS

READING
Grade & 63* - 8 9% 10 11 12%

WHITE 43.28 49.6 55,5 6l.15 66.4L 71,2 175.58
ORIENTAL-AMERIC AN 37.79 44,9 51.6 57.67 62.9 67.1 69.95
AMERIC AN-INDIAN 30.55  36.9 43.1 48.86 54.0 58.4 61.69
MEXIC AN-AMERIC AN R7.97  34.4  40.8 46,93 52,6 57.5 61,51
PUERTO RICAN 22.88  29.3 35.9 42.36 48.5 54.0 58,74
NEGRO 29.46  34.7  39.8 44,71 49.4  53.9 57.94
NATIONAL MEAN: 38.97 45.2 51.3 57.02 62.4 67.5 72,09
VERBAL ABILITY

Grade: 6* 7 8 9% 10 11 12%

WHITE 35.27 42.1 48,6 54.61 59.8 64.0 66,9
ORIENTAL~-AMERIC AN 30.29  37.4 44.3 50,58 56,0 60.2 62.95
AMERIC AN-INDIAN 2447 309 37,2 42.89 477 51.3  53.44
MEXIC AN-AMERIC AN 22.24 28,9 35,5 Ll.58 46.9 51,0 53.69
FUERTO RICAN 17.53  24.4 31.3 38,02 44.0 49.0 52,50
NEGRO 22,59 28.0 33.3 38.3L 42.7 46.4 49.04
NATTONAL MEAN: 3144 38.1 446 50,65 56,0 60,3 63,55
MATHEMATICS

Grade: o 7. 8 9% 10 11 1%

WHITE 33.41  38.9  43.9 48.36 52,0 54.8 56,45
ORIENTAL-AMERICAN 28.94  35.8 42,1  47.68 52,0 54.7 55.48
AMERIC AN-INDIAN 22,71 28,1 33.2 37.76 41.5 44,0 45.19
MEXTC AN-AMERIC AN 21,70 27.2 32,4 36,99 40.8 43.3 4447
PUERTO RICAN 17.87 23.0 28,0 32,58 36.5 39.4 41.00
NEGRO 21.02  27.8 31.8 34.53 36.2 37.2 37.47
NATIONAL MEAN: 35.3 A40.4 44,96 48,7 51.4 52,98

29.83

¥Actual Test Scores
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TABIE 14.-Grade Level Equivalents Derived From National
Means for Reading, Verbal Ability and Mathematics

} Selected Races, 6-12

4 READING GRADE IEVEL EQUIVALENTS

Grade: | 6 7. & 9 10 11 12
WHITE 6,7 7.7 &7 9.8 ~ 10.8  11.8  12.8
; ORTENTAL-AMERIC AN 5,8 69 81 9.1 101 10,9  11.5
AMERIC AN-INDIAN- LT 5.7 6T 7.6 8.5 9.2 9.9
5 MEXTIC AN-AMERIC AN be3 5.3 6.3 7.3 8.2 9.1 9.8
PIERTO RICAN 35 4S5 55 65 15 85 9.3
NEGRO 45 5.3 61 6.9 7.7 8.4 9.2
NATIONAL MEAN: 60 7.0 80 9.0 10,0  11.0  12.0
. VERBAL ABILITY

Grade: 6 2 8 .9 10 1 12
WHITE 6.6 7.6 87 9.7 109 122 - *
ORIENTAL-AMERICAN 5.8 6.9 7.9 9,0 10.0° ‘11,0  11.8
AMERTC AN~TNDI AN 5.0 5.9 6.9 7.7 85 9.1 9.5
: MEXTC AN-AMERIC AN L6 5.6 6.6 .5 8.4 9.1 . 9.6
PUERTO RICAN 39 49 6.0 7.0 7.9 8.7 9.3
NEGRO 47 5.5 63 7.0 7.7 83 8.7
NATIONAL MEAN: 6.0 7.0 8,0 9.0 10.0 11,0 12.0
MATHEMATTCS

Grade: | 6 7. & 9 1o 1 12
1 WHITE 6.6 7.7 g8 9.9 113 ¥ *

N ORTENTAL-AMERTC AN 5.8 7.1 84 9.7 11,3 *
AMERIC AN-INDIAN LT 5.7 6.6 .5 8.2 8.8 9.1
MEXICAN-AMERICAN . 4.6 5.5 6.5 7.3 8.1 8.6 8.9
PUERTO RICAN 3.9 4.8 5.7 6.5 7.2 7.8 8.1
NEGRO L5 5.6 6., 6.9 7.2 - 7.4 7.4
[ NATIONAL MEAN: 60 7.0 80 9.0 10,0 110  12.0
% *Not calculable; see taxt p.9
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APPENDIX: METHODOLOGY

In Technical Note Number‘53, linear interpolation between test scores
was used for grades 6 to 9 and grades-9 to 12 in order to obtain test
scores for the intermediate grades (grades 7, 8, 10, and 11). After
further examination of the distribution of actual test scores and trial
fitting of various types of curves to the empirical data, it became
apparent that it would be quite feasible to use curvilinear relationships
for interpolation purposes. This non~linear procedure did not modify
to any extent the results obtained earlier by using linear interpolation
and, in fact, improved the solutions at the extreme ends (grades 6 and 12).
This improvement was due to the fact that the general shape of the curves
within the raﬁge bounded by the data approximated more closely the decremen-
tal learning function than a simple linear relationship. |

The problem to be solved may be described by the following figure:

National Mean

- Group Scores

Grade
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Assume that it is necessary to derive a grade level equivalent based
oﬁ the national mean for a group whose test score at grade x is t (denoted
by the point A), In graphical terms, this would mean going from A hori-
zontally until point B is reached on the curve for the national mean, then
dropping down to the x - axis; this will result in a grade level equiva-
lent of x' for point A as measured from the national mean. (Obviously,
each test score on the national mean is defined as the grade level equi-
valent for that score).

In more analytic terms, actual test scores for each group at grades

6, 9 and 12 were used to derive polynomials of degree 3 by assuming the

existence of a 4th point at grade = 0 with test score = 0. Thus, functional

relationships of the form:
3 2
Y=Ax + Bx + Cx
(where Y= test score for any given grade x) were derived. From these
equations, test scores for grades 7, 8, 10 and 11 were calculated by
letting x = 7, 8, 10 and 11 in succession,
These derived test scores (and actual scores) were then successively
substituted for Y in the equation derived from national mean scores:

3 2
+ Bx + Cx - Y=0

where A, B, and C are the coefficients for the equation of achievement
derived from national mean scores. The solution of the roots of this

equation resulted in grade level equivalents calculated from national

mean scores,

B )Y s S - wx

on R




